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Introduction: By rendering the male sterility in self pollinated crop like
onion, the artificial emasculation need not be resorted to. The male-sterile
plants will be effective females for a crossing programme. It is, therefore,
necessary to study influence of these chemicals on morphological traits as well
as their cytological and sterility producing effects,

Materials and Methods: The recommended variety, “Pusa Red” was sown
in a randomised block design with four replications during 1964, Three
injections were given in the scapes before flower initiation with three chemicals
as shown in Table 1,

TaeLe 1.
Concentrations Maleic HMepthalene Beta Indale Control
PPmM Hydrazide Acetic Acid Butyric Acid
10 Ti Ty T (Mo treatment)
50 Ta T Ty Tie
100 Ts Ta Ta

The observations were recorded on characters such as scape length,
plant and leaves diameter, pollen size, seed-setting, sterility percent, ovule
fertility and cytological study of pollen mother cells.

Results: (A) Morphological characters: The chemicals treatments have
reduced the scape length significantly. The decrease was marked in low
concentrations of all the chemicals. Amongst the chemicals, MH was more
effective followed by Beta IBA and NAA. Similarly significant reduction was
also noted in the case of leaves and plant diameter in all the treatments.
Beta IBA showed a highly significant increase in the pollen size followed
by NAA & MH. The seed setting was, however, not significantly increased
by the chemicals (vide Table 2), The ‘F’ test indicated that all the above
characters were highly significant for variance at both 5 and 1% levels.
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TanLe 2, Effect of various chemicals treatments on different cf:ﬂ-'j@:tffﬂ-d;i foma#fufmrr

C3L

Scape::tr © Plant o ... Leaves,  :../ Pollen.' =7 Sged

Treatmenis length diameter diameter. size . sélling
(cm) (cm) (em) (Mue) = - dg):

Ty 53.25 1.72 -0 187 . . 3ri0
Ts 54.00 1.62 0.73 213, 1002500
Te 3725 224 145 230 7. 2250

Ty 6900 230 118 200 . P60,
Te 76.50 240 £y SRRSO | U )
Te 7435 265 069 260 - .1 2345

T: . 67.25 1.90 1.55 232 - “-. . 3550
T, 67.50 TR T (DU TPt S 4.7 e T ags,

" To 64.75 2,35 C107 289 T 2087
T Ot s3.00 240 1.17 S | 5 TR ST
C.D. @ 5% 432 059 . 071 072 < 106
SE @ 5% - 0.99 - 1.20 1.79
SE @1% — 135 0 B R &0 A XL

Pollen sterility was observed increasing from first-to third induction.
It was observed varying from 72.0.10 92.0°to 92.0% after the last-induction.
It was high in the plants treated with higher concentrations (100 ppm). In no
case sterility (pollen) was less than 72.0% (Table 3).

TABLE 3. Percentage of Pollen sterility af various stages of growth
(after 7 - 10 days of flower initiation)

¥ a, '

Average of three lots taken at constant intervals after-each spray

Treatments : -

Isttime .. v - 2ndtime - CLoedire Srddime
Ty L T 1| R 72.0
T . — b 42,0 s 839
Ty ' 4.0 - : 530 - : 90.1
Ty - N § L “580° ot e0E
Te T a0 o 582 0 0 833
gt e wan Ul T TN s 20
g oA 528 T e, - T ed
et .0 385 1) T e BB
To " L T B 337 - 08
Tio 00 ' 00 v Ae s e TL00
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In".only six treatments, ovule fertility was observed (vide Table 4),

When the treated plants were selfed, only 1.5 to 3.4% seed setting was

observed. However, in one treatment of low concentration, 8.0% sced setting

“was noted which gave the indications that higher doses were more effective for

the sterility.  Further, when the plants from these plots were hand pollinated

with normal pollen, 79-93% seed setting was observed. This clearly indicated
that no chemical was injurious for the ovule fertility.

TasLe 4. Effect of chemicals on Ovule fertility

Treatments Percentage of seed setling by
(ppm) selfing crossing with normal plant

MH 100 1.5 804
MNAA 50 ; 34 80:0
MNAA 100 0.0 89.6
IBA 10 20 79.6
IBA 50 0.0 80.4
1B & 100 - 0.0 03.0

(B) Cytological study: Male sterility is characterised by the lack of
viable pollen grain production. It may be caused by a variety of disturbing
events occurring anywhere along the sequence of steps from premeiotic stage
of normal pollen productions (Rick, 1958).

Stickiness was throughout prevalent but were more marked with higher
concentrations. Leggards and bridges were also prevalent but in low numbers,
Similarly, univalents, un-balanced and fragments were of common occurrence
among all the concentrations. However, un-balanced cells were more marked
varying from 2-21 numbers. Particularly, Beta IBA gave 12-17 unbalanced
cells. In general, 71.6% abnormal cells were observed, The extent of the
abnormalities were more marked with higher concentrations (Fig. 1). These
abnormalities were mostly noted at first anaphase (Table 5).

Taste 5. Aberrations in the microsporogeneses of onion plants treated with varfous chemicals

MNumber of pollen Treatments
mother cells -
showing 1 2 3 4 5 6 7 8 g

Stickiness 12 13 11 4 13 15 8 17 13
Laggards 2 1 1 2 1 -— ¥ 3
Bridges o 3 — - 2 | 4 T 11
Univalents 4 2 - 2 2 5 2 9 4
Unbalaneed 10 5 5 2 - 12 16 17 21
Fragments 3 2 1 3 1 L] — 3 K]

Total number of cells .
showing aberrations 40 26 21 12 20 38 30 60 57
Mumber of normaal cells 11 9 - 5 — 2 13 L4 —
i) 00 980 698 8I0 100

Abnormal cells % 7BB 743 100 71
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Discussion: The chemicals produced high perccnt;gc of sterility. 80 to
03% of sced seiting was observed when the sterile plants were hand pollinated
with the normal pollen which indicated that chemicals were not harmful
to ovule-fertility. - The wvegetative choracters like scape lengt'h,_ plint and
leaves diameter were found decreased. This is in conformily with Peterson
and Foskett's (1953) report in Onion for reduced Nower size and Jones :E'igi[)}_'
for dwailness ol sterile plants in corn. Reduced seed-setting with higher
concentration is in conformity with Richmond (1962) who noted the reduction
in amount of lint and seed production in cotton. The low conceniration did
not have any effect on the seed seiting and 80% sterility was gained, Thus, it
may be mentioned that low concentrations (10 ppm) scemed to be better suited
for this crop for producing the hybrid seed. 1t might be also argued here that
with this same concentration and a more critical ummg ol application
complete sterility may also be achieved.

The medium concentrations (50 ppm) of the chemicals may also be
desirable where very litile difference was recorded from low concentrations
in seed setting. So, the same may also be desirable for hybrid seed produciion
schemes if the cconomic considerations are ignored.

After every spray, sterility was incrcased, which may be 'dual.lo the
residual effects of the chemicals. Some dried inflorescences were also noted
(Fig. 2) which may be due to the complete SIETIIH}F as Chopra (1960) has'
reported in the tomato.

Summary: The ‘Red Pusu’ variety. of onion was sown in _randmﬁised
block design with four replications for the study. Maleic hydrazide, Ncp[ha—
lene Acetic Acid and Beta Indole Butyric Acid were used to induce sterility.
Effects of the treatments on scapc length, Jeaves and plant diameter, pollen
size and seed setting and cytology were studied. The chemicals affected all
these characters. The lowest concentrations (10 ppm) of all the chemicals
seemed to be better suited for this crop for producing the hyhnd seed,
The medium concenirations (30 ppm) of all the chemicals. may -also be
desirable for the same as very little differences were noticed,
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flect of Seed Inoculation with Rhizobium on Yield and
N Content of Green Manure Crops

by
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Inoculation of legumes, with effective strains of Rhizobium, has been
a maior factor in improving their yield and quality (Erdman, 1953). Studies
conducted for the past several years have conclusively shown that the naturally
occurring Rhizobium inhabiting the soils for a number of years, gradually
loses its efficiency with time, and hence an introduced efficient strain of
Rhizobium can establish better in the root-zone of the legume in competition
with the local strain (Manil and Bonnier, 1949). The necessity for selecting
suitable sirains of Rhizobfum to bring aboul maximum benefit Lo the legume
crop has also been brought out in their studies with Cajanus ¢ajan (Ramaswami
and Nair, 1965). Data also show that a more eflective surain of legume
bacteria can increase vield or protein content of legumes as much as 20% on
the average, over the natural legume bacteria in the soil (Erdman, 1953).

Since the strains that prove 1o be of highest benefit under field conditions,
will be the ones in greal demand by farmers, the search for new and berter
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